Abstract. -This paper deals with the influence of ownership structure, variables of external and organisational discipline on financial and economic performance. By means of self-organising maps, in particular Kohonen maps, we highlight three main results. Firstly, the results obtained from a sample of French companies are consistent with the findings of Morck, Shleifer and Vishny (1988) , McConnell and Servaes (1990) and Short and Keasey (1999) and suggest a non-linear relation between ownership structure and performance. Secondly, the variables of external discipline, that is leverage and stock-turnover, partly explain performance. Although debt level negatively influences performance (Opler and Titman, 1994) , conversely, stock-turnover has a beneficial impact on performance (Charreaux, 1997) . Finally, though the organisational variables seem to have no significant impact on performance, corporate size has a positive influence on performance.
Introduction
The numerous contributions concerning ownership structure show us the extreme richness on this topic over the last ten years. The financial literature has tried to measure the influence of ownership structure on corporate performance.
Currently three main hypotheses exist: the first is Jensen and Meckling's "convergence of interest" hypothesis in line with Berle and Means (1932) ; the second is the "neutrality hypothesis" and the third (Demsetz, 1983; Charrreaux, 1997) and last is the "entrenchment hypothesis" (Shleifer and Vishny, 1989) . In agreement with these contributions fact the managers may seek entrenchment by weakening the mechanisms able to control or replace them 2 (Charreaux, 1997) .
Numerous empirical studies have tried to highlight in evidence the relationship between ownership structure and corporate performance. The results are sometimes contradictory.
Some works showed a linear relation (Cole and Mehran, 1998) whereas other more recent studies highlighted a non-linear relation (Morck et al., 1988; Servaes, 1990 and Kole, 1995; Short and Keasey, 1999) .
Using Tobin's Q as a measurement of performance and the percentage of shares owned by the Board of Directors as a measure of ownership. Morck et al. (1988) used piecewise linear regression techniques (allowing the coefficients on the ownership variable to change at the 5% and 25% ownership levels) to estimate the relation between these variables. Their result suggested a positive relation between managerial ownership and Tobin's Q in the 0% to 5% range and beyond the 25% ownership level, although the magnitude of performance response to given changes in managerial ownership is substantially less beyond the 25% level. They also noticed a negative relationship in the 5% to 25% range. Morck et al. contend these results are consistent with the view that the convergence of interest effects is dominant within the 0% to 5% range and above the 25% level with the entrenchment effect being dominant within the 5% to 25% ownership range 3 . In line with this paper McConnell and Servaes (1990) regressed Tobin's Q against managerial ownership and managerial ownership squared and found that the coefficient of management ownership was statistically significant and positive while the coefficient of managerial ownership squared was statistically significant and negative. The results suggest that the relationship between managerial ownership and the value of the firm is curvilinear. More accurately, the value of the firm increases and then decreases as ownership becomes concentrated in the hands of managers.
Specifically a positive relation between the performance of firms and managerial ownership exists for managerial ownership positions between 0% and approximately 40-50%, which is consistent with incentive alignment occurring between ownership levels. These findings therefore differ from those of Morck et al. (1988) who found entrenchment to occur in the 5% to 25% ownership range. Moreover McConnell and Servaes were unable to replicate Morck et al.' s specific empirical findings using piecewise regression techniques. In addition McConnell and Servaes (1995) replicated their earlier study over a later time period and reported similar results.
In response to these different results, a recent paper by Kole (1995) suggests that the different findings of Morck et al. and McConnell and Servaes are attributable to 2 Jensen and Ruback (1983, pp. 5-50) show that takeovers play a disciplinary role. If managers are underperforming, they are sanctioned after the takeover. If the takeover succeeds, in most cases, the target's shareholders make profits whereas managers lose their jobs. 3 It is important to note that the justification of thresholds chosen by Morck et al. (1988) is weak. This justification hinges on the SEC's reglementation that makes legal advertisement compulsory for interest higher than 5% and on the argument according to which, beyond 20-30%, an aggressive take over bid can not succeed. differences in the size of firms analysed. Specifically, Morck et al. contained Kole (1995, p. 426) argues that: "on average the positive relationship between Tobin's Q and the managerial ownership is sustained at higher levels of ownership for small firms than it is for large firms".
Other works have discussed all these results. To assess the impact of separation between ownership/decision on the performance, Demsetz and Lehn (1985) regress the rate profit accountant (for 511 American firms) against different measurements of shareholder concentration. They did not observe any statistically significant relation between the rate of profitability of equity and an indicator of capital diffusion. Finally Charreaux (1997) , in an empirical study of 106 listed French firms, argued for "non-linearity presumption" in line with the results of Morck et al. (1988) and Demsetz and Lehn (1985) .
Working Hypothesis
From these different contributions several elements appear:
Firstly, the relation between structure of property and performance 4 appears to be unclear. Among all the empirical contributions, no thesis really seems to dominate.
Secondly, authors do not use the same measurements to value ownership structure (and in particular managerial ownership). Morck et al. (1988) defined managerial ownership as ownership held by members of Board of Directors. It does however differ from McConnell and Servaes (1990) who defined management ownership as equity owned by corporate officers and members of the Board of Directors.
Thirdly, measurements of performances as underlined by Charreaux (1997) deserve greater precision. A distinction must be made between book and market value, between ex-ante and ex-post measurement and finally shareholder and total value.
Fourthly, most studies recognise that the chosen percentages to determine the structure of the capital remain imperfect. Indeed the percentage owned by shareholders is not still identical to voting rights (action with double voting rights for example).
Thus, one can estimate that the role of managers in the value growth of the firm appears ambiguous.
Even if we are conscious that performance is also dependent upon many factors (external or internal: debt, industrial sector, economic cycle…), it is obvious that it is very difficult to take into account all of these factors. In this paper we wish to understand the influence of ownership structure on corporate performance.
In line with Morck et al. (1988) or Servaes (1990 and or again Short and Keasey (1999) , all of these investigations allowed us to make the following assumption: the relation between managerial ownership and performance is non-linear.
Can we observe this phenomenon in practice? In other words, does managerial structure influence corporate performance positively or negatively?
If so, can we determine the causes for the different equilibriums? In this framework, we will find the variables able to explain corporate performance. As these variables are numerous, we will focus in particular on external discipline or organisational variables.
Data and Methodology

Sample
The sample was chosen from French firms listed on the Paris Bourse in 1996 5 . We were careful to neutralize the effects of increases in capital, of splits and of free equity distributions. After applying these criteria 456 firms were retained.
Moreover, we used data from Dafsa-Pro 6 in 1996 7 but excluded: -firms in the financial sector (the accounting treatment of profit for these firms is significantly different than that of other sectors); -firms for which the required data was unavailable.
After applying these subsequent criteria 199 firms were retained for our empirical analysis 8 . We used the following information from the database: total assets, equity, financial debt, total debt, sales, total of interests and profits.
With the classification of the SBF 9 , we carried out classification per sector. This classification is presented in Table 1 . This table distinguishes industrial sector and services sector. Several remarks may be made. On the one hand our sample has a predominance of industrial firms (70%) compared to those in the service sector (30%) -all firms in the financial and banking sectors were excluded-. On the other hand it is important to note that within the whole population, the percentages of firms in industrial and services sectors are respectively 67% and 33%. With a Chi-square test, we report no statistically significant difference. Finally, it is important to note that the (Other services) sector is not homogeneous. Indeed, in this sector, we can find firms in communication, tourism, computers etc.
From this sample we collected data of ownership structure for 1995. In particular: ownership structure, the composition of the Board of Directors, the percentage of equity owned by the Board of Directors.
Pertinence of Measurements in Performance and Ownership structure
As we sought to highlight the relationship between ownership structure and performance, we chose two types of indicators for these two measurements.
ROI, ROE, Tobin's Q and Marris: Indicators of performance
Although the performance is a fundamental element of the financial literature, its measure is more problematic. As underlined by Charreaux (1997, p. 32) : "An adequate performance measurement should be able to give into account all the consequence on the wealth of stakeholders". Nevertheless the choice of a performance measurement is complex for several reasons. Indeed it will differ depending on the shareholder or stakeholder value maximisation. The former is interested in the shareholder because he is the owner of the firm. The latter considers that economic performance is to the key element because it is the origin of global (or stakeholder) value 10 . Regardless of this distinction, Charreaux (1997, pp. 63-64) underlined that another separation can be introduced between ex-ante and ex-post performance. So the Marris ratio (Market value of equity/ book value of equity) and Tobin's Q (market value of assets/replacement value of assets) are calculated in market value. These last two values are dependent on the anticipations of investors. On the other hand, ROI and ROE are ex-post indicators because rates of profitability are calculated ex-post. Table 2 gives a summary of this discussion. 10 The link between economic (stakeholders' interests) and financial (shareholders' interests) performance lies in the leverage effect. The leverage represents the influence of financial structure on the corporate performance. ROI values the total performance of the firm. ROI is calculated in book value and equals to: (net result + interest 11 ) / (equity + total debt). This conception that we will follow implies that the corresponding output to amounts of vested interests includes the net result returned to shareholders and the financial costs of paying creditors at that time. Nevertheless this indicator is not free of criticism. Indeed ROI uses the net profit that very often includes non-operating elements. That is why it would be better to choose EBITDA (earning before interest and taxes and depreciation) because this measurement excludes in particular amortisation. In spite of these imperfections and to simplify, we will choose the final net result.
Financial performance is given by the ROE (net profit / equity -in book value -). This indicator is very important for shareholders. However the ROE does not permit assessment of the profitability of all invested funds. Furthermore, we were careful to reprocess the absurd values 12 .
Tobin's Q (market value of assets / replacement value of assets) is traditionally used in the financial literature (Lang and Litzenberger, 1989; Howe et al., 1992; Denis, Denis and Sarin, 1994) . Lang and Litzenberger (1989) justify the utilisation of Tobin's Q as measurement of growth opportunities. They show that a Tobin's Q above 1 is a necessary condition for a firm to be at a level of investment that maximises its value and that a Tobin's Q below 1 characterises a firm with no growth opportunities. In France, we cannot strictly use this measurement because some items 13 (for instance debt maturity, market value of the debt, interest rates or value replacement of the firm) are not available in our dataset. Hence we chose the total assets instead of the replacement value. Thus the measurement of Tobin's Q is the ratio becomes (market value of equity + book value of debt/total of assets -in book value -) 14 .
The Marris ratio (market value of equity / book value of equity) is an indicator of growth opportunities. As specified by Hirigoyen and Caby (1997, pp. 18-19) , the Marris ratio "is a permanent valuation indicator of choices of the firm, of the management and of strategic perspectives". When this ratio is higher than 1 the firm creates value. In a contrary situation, it destroys value.
Ownership variables
In line with Morck et al. (1988) and by assuming that the relation between performance and ownership structure is non-linear, we define managerial ownership as ownership by members of Board of Directors (BOD). Considering that the utilisation of American levels is not possible, we have chosen the following levels: 33%, 50% and 66%.
Our justification of these strategic levels is described in Table 3 . 11 We measured the ratio interests divided by total of financial debt and we noted no absurd value (that is to say value outside the market conditions). 12 In particular, we checked if the equity value was always positive. All values were positive. 13 Lang and Litzenberger (1989) chose the debt in book value when the market value was not available. 14 This measurement was chosen by Nijoukou (1994), Noronha et al. (1996) .
With this first measurement, we also used another recommended by Charreaux (1997) , determined by the main features of the firm (family firms, controlled firms and managerial firms, see Charreaux, 1991) 15 .
External discipline, organisational and size variables
External discipline variables
Nevertheless as specified by Charreaux (1997) , if we wish to understand whether the managerial ownership really has an influence on the performance, it is necessary to be able to take into account the impact of external variables (discipline by the market) and organisational variables. We will use two variables of external disciplines: security turnover rate and leverage. The reason for choosing the security turnover rate (STR) is in line with the arguments of Titman and Wessels (1988) . These authors indicate that a considerable volume of transactions shows the discipline of the financial market. It is a means of putting pressure on management to act in accordance with interests of investors.
The financial structure is also able to reduce agency conflicts and to reduce free cash flow (Jensen, 1986) . We measured this indicator in three ways. In line with Charreaux (1997) we chose to measure leverage by the ratio of book value of financial debt divided by the total of equity in book value (FIDEEQUI -BV-) and by the ratio of book ratio of financial debt divided by the total of equity in market value (FIDEEQUI -MV-). Finally, we used also in line with Short and Keasey (1999) the ratio of book value of financial debt divided by the total of assets in book value (TDTA).
Organisational variables
Several variables may be chosen (Charreaux, 1997) . In fact, we used the percentage of outside directors, because it measures the intensity of the control by the Board of A firm is said to be controlled if it capital is held by another company, with a minimum of 50% or a minimum of 30% should no other shareholder have more than 10% of the capital. The controlled firms also extensively include those for which a majority of capital is held by 3 reference shareholding companies. The "family-firms" are those for which the previous thresholds have been retained, in the knowledge that here this indicates the presence of a family or an identifiable individual person. Managerial firms are those not classified in other categories.
Directors (OUTDIR). Our choice is in line with Fama (1980) who indicated that it must have a beneficial influence on performance, in particular in managerial firms.
Size variable
Furthermore, we used another control variable: size defined by the logarithm of the total assets (LNTA). Variables are described in Table 4 :
Finally let us note that like John and Ofek (1995) , all our variables of performance have been industry-adjusted by the sectorial median. The median is an indicator of central value of a distribution and it is better than the average because the influence of extreme value is less important.
Methodology: Data Analysis and KACM 16
By assuming that, firstly, no consensus exists on the influence of ownership structure on performance and secondly, it may exist a non-linear relationship between ownership structure and corporate performance (Morck et al., 1988; McConnell and Servaes, 1990;  16 See Ibbou (1998) . The KACM analysis allows to classify Q qualitative data when Q is superior to 2. Some recent applications can be noticed (Gaubert et Cottrell, 1999 and 2000) . Short and Keasey, 1999) , we focused our attention on self-organized maps (SOM) and more especially on one of the variants called the Kohonen Map (Kohonen, 1982 and . One of the major advantages in its use is its capacity to deal with non-linear problems in particular.
Our objective was to determine several groups of homogeneous individuals. Secondly, we used non-parametric tests (Wilcoxon and χ 2 ) to highlight significant differences between our groups.
Many traditional 17 methods presuppose strong hypotheses: in particular, the assumption of normality. To test this, we examined the distribution of the ratios. Using the Kolmogorov test (App. 1) could test normality. This appendix shows that our ratios do not have a normal distribution and that there are extreme values that require the use of qualitative data. This non-normality and the presence of extreme values led us to cluster our individuals into 4 classes. Hence, we first transformed each character (that is to say the performance variables: Tobin's Q, Marris, ROI, ROE and the ownership structure variable: BOD) into 4 categories (very strong, strong, weak, very weak
18
) and secondly transformed our variables into binary variables. The table of value of turn into a table  of rows (in our cases the 199 individuals) and 20 columns corresponding to 20 qualitative data (each variable has 4 categories).
We clustered the sample with our variables of leverage and performance. This technique allows the relationship between the different variables to be observed. However, the findings (App. 2) were not satisfactory. The total inertia shown was weak (30%) and we could not distinguish groups of homogenous individuals. For this reason, we used the Kohonen algorithm because of its capacity to solve non-linear problems.
Thus we used a specific kind of self-organized map (SOM) called the Kohonen map 19, 20 . The Kohonen algorithm 21 is a well-known unsupervised learning algorithm that produces a map composed of a fixed number of units ( Fig. 1 presents a one-dimensional map, frequently called a string). Each unit has a specific position on the map and is associated with an -dimensional vector (which will define its position in the 17 Traditional methods use multidimensional analysis. This type of analysis aims at a structuring of studied sample in relation to the measured variables. Thus, we can visualise the existing relations between statistical variables (Saporta, 1990 ). If we apply this method to qualitative variables, we realise a MCA (Multiple Component Analysis, see Volle, 1981) . 18 We divided the sample into four classes of equal size for performance. For ownership structure, we divided the sample into four classes that is to say: if the percentage owned by the Board of Directors was over to 66%, we noted BODVS, for a percentage owned between 50% and 66%, we noted BODS, for a percentage owned between 33% and 50%, we noted BODW, and for a percentage below to 33%, we noted BODVW. 19 An extensive presentation can be found in Kohonen (1982, p. 59) or in Kohonen (1995) . 20 Kohonen maps have been used in many applications (Kohonen himself refers to more than 1500 applications in his book (1995) . 21 The Kohonen algorithm led to some theoretical studies (Cottrell et al., 1987, pp. 1-20; Cottrell et al., 1994; Ritter and Schulten, 1988, pp. 59-71) , and to interesting applications in economics (and more specifically in finance). The self organised map (SOM) deals with quantitative data. In our paper we have adopted them to qualitative data.
input space); being the number of dimensions of the input space. Moreover, a physical neighborhood relation between the units is defined (Fig. 1) . Units 1 and 3 are neighbors of Unit 2 and for each unit . represents the neighborhood with the radius centered at .
After learning, each unit represents a group of individuals with similar features. The correspondence between the individuals and the units more or less respects the input space topology: individuals with similar features correspond to the same unit or to neighboring units. The final map is said to be a self-organized map that preserves the topology of the input space.
The learning algorithm takes the following form: -at time 0.
is randomly defined for each unit , -at time we present a vector randomly chosen according to the input density and we determine the winning unit which minimizes the Euclidean distance between and . We then modify the in order to move the weights of the winning unit and its physical neighbors towards using the following relations:
where is a small positive adaptation parameter, is the radius of and and are progressively decreased during the learning 22 . This is clearly a competitive kind of algorithm (each unit competes to be the closest to the presented individual) which will perform two interesting tasks for data analysis: 1) clustering 23 : each unit will be associated with a similar kind of individual. the vector associated with the unit converging toward the mean profile of the associated individuals; 2) reduction in the number of dimensions: the (at least local) proximities between the units will give us an idea of the proximities of clusters of individuals in the input space.
A last remark concerning the neighborhood: it is reduced progressively to finish at value 0 (only the winning unit is displaced). The Kohonen algorithm then turns into a vectorial quantification.
To assess the statistical significance of the results obtained with the Kohonen map. We used traditional tests (Wilcoxon 24 and chi-square 25 ). 22 For the stochastic algorithm must follow the requirements of Robins-Monro. 23 Moreover, the quality of the clustering can easily be supervised by the analysis of ratios like "Inter Cluster Sum of Squares" (SSInter) on "Total Sum of Squares"(SSTotal) as would have been done with classical data analysis tools. 24 It is a rank test. Its justification is due to the non-normality of data. Tests of ranks are very robust. By arranging the different observations (i.e. by giving them a rank), one identifies the place of every observation in the sample. One substitutes rank for observation. Thus one neutralises problems concerning the accurate measurement of the value for every observation. We can also note that the results of rank tests are not altered by the distributions of observations (symmetrical, non-symmetrical...). 25 The χ² test is a test of independence that serves to determine if samples come from the same population.
(1)
Results
The Non-Linear Relationship Between Ownership Structure and Performance
Many methods have been used to represent the Kohonen map in order to facilitate the analysis of the underlying data set (App. 3). A good synthesis is also provided in Kohonen (1995) and Deboeck and Kohonen (1998, pp. 2-38) . In this study, we used one representation to plot the Kohonen grid (or string) on a plane, each unit having the same size. It is the classical Kohonen map representation.
The representation of the Kohonen map highlights that all performance variables converge. It is important to note that firms with the worst performances are those where the percentage detained by the management is the greater. Nevertheless, the influence of ownership structure on corporate performance seems complex. The coexistence of positive and negative effects of ownership structure on performance leads us to note that the relationship between ownership structure and performance is non-linear. Our working hypothesis is verified. Our results are in line with those of McConnell and Servaes (1990) showing firstly that performance increases and afterwards decreases when the shares are concentrated in the hands of managers. In the extension of their interpretation we cannot explain the negative relationship between ownership structure and corporate performance when ownership becomes highly concentrated in the hands of managers 26 .
( Unit 1 , strong (50% < BOD < 66%), weak (33% < BOD < 50%), very weak (BOD < 33%).
Fig. 1. Representation by the Kohonen map of the relation between the ownership structure (measured by the percentage of capital held by the Boards of Directors) and the performance.
26 McConnell and Servaes (1990, p. 611) underline it in the following sentence : "This line of reasoning cannot explain the observed negative relation between ownership and Q that occurs as ownership becomes highly concentrated in the hands of insiders".
More precisely, the Kohonen map (Fig. 1) shows us that between 0 and 66% the "convergence in interest hypothesis" is verified, then when the percentage held the administrators is above 66%, there are conflicts of interests between managers and shareholders.
Consequently, we attempted to determine the characteristics of the individuals located in each unit of the Kohonen map. The second work consists in working on the individuals. After learning, we obtained 36 individuals in Unit 1; 70 in Unit 2; 59 in Unit 3; and 34 in Unit 4 (see Ibbou, 1998 ). Charreaux (1991) classified the French firms into three categories: family, controlled and managerial firms. In support of this typology Charreaux (1997) observed that although the ownership structure has no influence on financial performance, it does however seem to have an influence on economic performance especially for family firms. In line with this result, we will try to determine if ownership structure has an influence on performance by using the χ 2 test.
A non parametric test of ownership variables
The results in Tables 5 and 6 show us that no result is statistically significant. Our results are in line with those of Charreaux (1997) . In fact the ownership structure has no (or very little) influence on performance. 
A non parametric test of the external discipline variables, the organisational variables and the size variable
If there is a "neutrality" ownership structure on performance, we would like to know the impacts of external discipline variables, of organisational variables and the size variable on performance. Note: Debt has been measured at the end of 1995, the security turnover rate has been measured in 1996 (in thousands of titles). N = Number of observations. Tables 7 and 8 give some important results to comment. First of all, the results indicate that the effective businesses have security turnover rate statistically different (at the 1% threshold). Our results are in line with those of Charreaux (1997) .
Secondly, leverage seemed to have a negative influence on performance (in particular when we used the ratio of financial debt -in book value-divided by the total of equityin market value -(a statistically significant result at the 1% threshold) or by using the ratio financial debt -in book value -divided by the total of equity -in book value -(a statistically significant result at the 10% threshold). Hence leverage had a negative influence on performance. This result is in line with Opler and Titman (1994) but is not consistent with the "free cash flow hypothesis" of Jensen (1986) which explains that the best way to reduce conflicts of interest is to increase the debt level. Leverage provides discipline and monitoring not available to a firm completely financed by equity. According to the "free cash flow" theory, debt creates value by imposing discipline on organizations, which in turn reduces agency costs (Jensen, 1986) . The use of debt has two functions: 1) it decreases the free cash flow that can be wasted by managers and, 2) it increases the probability of bankruptcy and the possibility of job loss for managers 27 (thus leading to the disciplining effect).
27 Jensen (1986, pp. 323-329) defines free cash flow as the cash available when all projects with NPV > 0 have been realized. Tables 9 and 10 suggest that size was a positive influence on performance. This result is in line with Short and Keasey (1999) on the English market. But, the impact of outside directors cannot give a definite conclusion. In fact, the role of outside directors in financial the literature is ambiguous. On the one hand, as underlined by Eisenhardt and Bourgeois (1988) or Kosnik (1990) , their independence leads them to consider the managers' decisions with distance (which is an advantage). On the other hand, their impartiality can be debateable (Mace, 1986; Vancil, 1987; Waldo, 1985) because their recruiting process is dominated by the CEO. Moreover the percentage of shares held by the outside directors is generally low (Mace, 1986; Patton and Baker, 1987; Jensen, 1993) , which does not incite them to act in accordance with the interests of shareholders.
Multivariate Analysis
In order to understand more clearly the role of the external and organisational variables on the corporate performance more clearly, we carried out an empirical analysis by using a piecewise linear regression with the following form 28 : To regress, we tested the extreme value in order to avoid the bias generated by these extreme values 29 . Note: ***, ** and * significant at the 1, 5 et 10% threshold.
28 A very good synthesis is presented by Gujarati (1995, pp. 499-539) . 29 In all the performed regressions, we restricted the number of variables to be explained so as to get quasinormal distributions. On the other hand, we were careful to verify the autocorrelation (Durbin-Watson test) and their heteroskedasticity (White test). None of these tests provided statistically significant results.
Our results highlight that size has a positive influence (at the 5% threshold when using the Marris) on the performance. Other results are positive but not significant. The influence of security turnover rate is positive and statistically significant (in book or in market value). This result is in line with those of Titman and Wesels (1988) . Indeed, these authors show that an considerable volume of transaction shows the discipline of the financial market. It is a means of putting pressure on management to act in accordance with the interests of investors. In addition, the weak security turnover rate for firms located in Unit 4 had a negative (and statistically significant) influence on performance (at the 1% threshold when using market value to calculate performance). Note: ***, ** and * significant at the 1, 5 et 10% threshold.
Leverage, in book value or in market value, had a negative influence on performance but we noted no statistically significant result. The influence was negative and statistically significant for firms located in Units 3 and 4, in particular for indicators of financial profitability (respectively -0.055 and -0.297 at the 1% threshold for ROE and Marris). The negative influence of leverage was less significant for economic profitability. So, for the firms located in unit 4, the coefficients are -0.0138 and -0.137 and are statistically significant at 10% and 5% thresholds. These results are consistent with those of Opler and Titman (1994) noting a negative and significant relation between leverage and performance, but our results are not consistent with Jensen's "free cash flow hypothesis" (1986) . Leverage and financial distress in particular, have a negative impact on performance.
Conclusion
Our objective, in this paper, was to understand better the relationship between ownership structure and performance.
The contributions of this article are both economic and methodological.
With regards to the methodological aspect, this work illustrates the utility of SOM. The strong points of these methods are as follows: in particular, they enable analysis of data which are not distributed normally, and allow to determine links between variables that are non-linear. The Kohonen algorithm allows individuals within homogeneous groups to be grouped.
Three main economic results appear.
Firstly, our results suggest on a sample of 199 French firms that the relation between ownership structure and performance is non-linear. Our results are in agreement with the findings of Morck et al. (1988) and of Short and Keasey (1999) . Secondly, our investigations lead us to observe that the external discipline variable (that is the leverage and the security turnover rate) partly explain the performance. Although the leverage negatively influences the performance (Opler and Titman, 1994) , on the other hand, the security turnover rate has a beneficial impact on the performance (Charreaux, 1997) .
Thirdly, although the organisational variables (Charreaux, 1997) do not have a significant impact on corporate performance, on the other hand, size can explain differences between corporate performances (in market value -Marris -).
These results have numerous limits and lead us to question several points. The first is the measurement of ownership structure. The percentage (held by managers or the Board of Directors) is probably different from the percentage of voting rights. Unfortunately, we know no French database with this accurate information. The second important point in the ownership structure is the presence of institutional investors among shareholders. These shareholders can force managers to create value (Agrawal and Mandelker, 1992; Smith, 1996 
